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DETAILED ACTION 



Claim Rejections - 35 USC g 112 

1 The following is a quotation of the first paragraph of 35 USC. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 9-22 and 29-30 are rejected under 35 USC 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

In order to obtain amplification in an optical medium doped with optically stimulable 
elements such as Erbium atoms, the optical medium must first be excited or pumped by an 
external light source so that the majority of stimulable elements in the optical medium are 
excited to an excited energy state; this is known as population inversion . Amplification occurs 
when the scintillation photons interact with the excited elements and trigger a cascade of 
stimulated emissions. Without an inverted population, absorption and/or scattering of 
scintillation light is far more likely than amplification. Although external optical pumping is 
suggested (page 7, paragraph 33, lines 13-15), it is not shown in the figures or discussed. In 
particular, it is not clear to the examiner as to how this external optical pumping could be done 
for a scintillator detector array in a CT system (Fig 4). 
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Claim Rejections - 35 CISC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another w ho 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre- AIPA 
35 U.S.C. 102(e)). 

4. Claims 1, 4, 7, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Bourdinaud et al. (U. S. Patent No. 5,103,099). 

With regard to claims 1, 7, and 8, Bourdinaud et al disclosed a fiber optic scintillator cell 
comprising: a first component (2) formed of scintillating material; a second component (4) 
formed of optically stimulating material (column 4, lines 36-38), and wherein the first 
component and the second component are arranged in discretely layered stack. 

With regard to claim 4, Bourdinaud et al. disclosed the fiber optic scintillator cell of 
claim 1, wherein the optically stimulated material comprises material chargeable to an excited 
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state (in fluorescence, electrons are excited to an excited states, followed by decay to a lower 
energy state and light emissions). 

With regard to claims 7 and 8, a recitation of the intended use of the claimed invention 
must result in a structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. In a claim drawn to a process of 
making, the intended use must result in a manipulative difference as compared to the prior art. 
See In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 
1963). 

5. Claims 23-25 are rejected under 35 U.S.C. 102(e) as being anticipated by Gross et al. (U. 
S. Patent No. 6,310,352). 

With regard to claim 23, Gross et al. disclosed a method of manufacturing a fiber optic 
scintillator cell having optical gain, the method comprising the steps of: fashioning a first 
component of scintillating material (BGO); fashioning a second component of optically 
stimulated material (laser-active rare-earth metal ion), and intermixing the first component and 
the second component in a single composite structure (Fig. 4). 

With regard to claim 24, Gross et al disclosed the method of claim 23, wherein the 
second component comprises optically stimulated material capable of emitting light having an 
intensity exceeding an intensity of light output by the first component (optical amplification). 

With regard to claim 25, Gross et al disclosed the method of claim 23, further 
comprising the step of configuring the second component of optically stimulated material from a 
material capable of being charged to an excited state by laser (laser active) 
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Claim Rejections - 35 (JSC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner m which the invention was made. 

7. Claims 1 and 4-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gross et 
al. (U. S. Patent No. 6,3 10,352 Bl) in view ofBourdinaud etal. (U. S. Patent No. 5,103,099). 

With regard to claim 1, Gross et al. disclosed a fiber optic scintillator cell comprising: a 
first component (2) formed of scintillating material, and a second component formed of optically 
stimulated material (1). 

However, Gross et al. did not teach that the first component and the second component 
are arranged in a discretely layered stack. 

Bourdinaud et al. disclosed a fiber optic scintillator cell comprising a first component (2) 
and a second component (4) arranged in a discretely layered stack. The scintillation light emitted 
by the first component optically stimulates (column 4, lines 36-38) the second component. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to provide a fiber optic scintillator cell formed of the first component and 
the second component in discretely layered stack, since a person would be motivated to provide 
the first component and the second component in any shape and form as long as the scintillation 
light produced by the first component reaches the second component and the amplification of the 
scintillation light is achieved. 
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With regard to claim 2, Gross et al. in combination with Bourdinaud et al disclosed the 
fiber optic scintillator cell of claim 1, wherein the first component and the second component are 
intermixed with one another forming a single composite structure (Fig. 4). 

With regard to claim 4, Gross et al. in combination with Bourdinaud et al. disclosed the 
fiber optic scintillator cell of claim 1, wherein the optically stimulated material comprises 
material chargeable to an excited state (column 4, lines 39-41). 

With regard to claim 5, Gross et al in combination with Bourdinaud et al. disclosed the 
fiber optic scintillator cell of claim 4, wherein the scintillating material comprises material 
capable of absorbing electromagnetic energy (x-ray) and outputting optical emissions in response 
thereto (inherent) and wherein the optical emissions cause the second component to output a 
signal having an intensity exceeding an intensity of the optical emissions received from the first 
component (optical amplification). 

With regard to claim 6, Gross et al. in combination with Bourdinaud et al. disclosed the 
fiber optic scintillator cell of claim 5, wherein the optical emissions output from the first 
component and received by the second component causes a cascading of multiple emissions 
(population inversion in a laser-active material) from the optically stimulated material. 

With regard to claim 7, Gross et al. in combination with Bourdinaud et al. disclosed the 
fiber optic scintillator cell of claim 1, incorporated into a computed tomography medical imaging 
diagnostic device (column 1, line 20). 

With regard to claim 8, Gross et al. in combination with Bourdinaud et al disclosed the 
fiber optic scintillator cell of claim 1, incorporated into a non-invasive baggage inspection device 
(a CT for inspecting baggages) 
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With regard to claims 7 and 8, a recitation of the intended use of the claimed invention 
must result in a structural difference between the claimed invention and the prior art in order to 
patentably distinguish the claimed invention from the prior art. If the prior art structure is 
capable of performing the intended use, then it meets the claim. In a claim drawn to a process of 
making, the intended use must result in a manipulative difference as compared to the prior art. 
See In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 459 (CCPA 
1963). 

8. Claims 9-14 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gross 
etal (U. S. Patent No. 6,310,352 Bl) in view ofBourdinaud etal. (U. S. Patent No. 5,103,099). 

With regard to claims 9-12, Gross et al. disclosed a detector for a computed tomography 
system, the detector comprising: a fiber optic scintillator configured to receive high frequency 
electromagnetic energy (x-ray) from a first direction having a first intensity and further 
configured to output light energy in a second direction having a second intensity, wherein the 
second intensity exceeds the first intensity (optical amplification), and a photodiode (column 8, 
lines 14-15) coupled to the scintillator and configured to detect light energy output from the fiber 
optic scintillator. 

However, Gross et al. did not teach that the fiber optic scintillator comprises a layer of 
scintillating material and a layer of optically stimulated material coupled to the layer of 
scintillating material, wherein the fiber optic scintillator receives high frequency electromagnetic 
energy from a first direction and outputs light energy in a second direction generally parallel to 
the first direction, and the photodiode is coupled to scintillator generally perpendicular to both 
the first and second directions. 
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Bourdinaud et al disclosed a fiber optic scintillator comprising a layer of scintillating 
material (2) and a layer of optically stimulated material (4) coupled to the layer of scintillating 
material, wherein the fiber optic scintillator receives high frequency electromagnetic energy from 
a first direction and outputs light energy in a second direction generally parallel to the first 
direction (Fig. 1), and the photodiode is coupled to scintillator generally perpendicular to both 
the first and second directions. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to provide a fiber optic scintillator in the above described configuration, 
since a person would be motivated to provide a configuration of a fiber optic scintillator to suit 
the engineering requirements as long as the scintillation light produced by the first component 
reaches the second component and the amplification of the scintillation light is achieved and 
detected. 

With regard to claim 10, Gross et al. disclosed the detector of claim 9, wherein the fiber 
optic scintillator comprises a mixture of scintillating material and optically stimulated material 
(Fig. 4) 

With regard to claim 13, Gross et al. disclosed the detector of claim 9, wherein the fiber 
optic scintillator has light intensity greater than that of a scintillator without built-in 
gain (inherent). 

With regard to claim 14, Gross et al. disclosed the detector of claim 9, incorporated into 
at least one of a computed tomography medical imaging device and a computed tomography 
baggage handling device (column 1, line 20). 
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With regard to claim 31, Gross et al. disclosed the detector of claim 9, comprising a fiber 
optic scintillator and a photodiode. 

However, Gross et al. did not teach that the fiber optic scintillator and the photodiode are 
each a polyhedron. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to provide a detector wherein the fiber optic scintillator and the photodiode 
are each a polyhedron, since a person would be motivated to provide the fiber optic scintillator 
and the photodiode in any shape and form as long as the amplified scintillation light produced by 
the fiber optic scintillator is detected by the photodiode. 

9. Claims 15, 16, and 19-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hoffman (U. S. Patent No. 6,1 15,448) in view of Gross et al (U. S. Patent No. 6,310,352 Bl) 

With regard to claim 15, Hoffman disclosed a CT system comprising: a rotatable gantry 
(12) having an opening (48) to receive an object to be scanned; a high frequency electromagnetic 
energy projection source (14) configured to project a high frequency electromagnetic energy 
beam toward the object, a scintillator array (56) having a plurality of scintillator cells, wherein 
each cell is configured to detect high frequency electromagnetic energy passing through the 
object, a photodiode array (60) optically coupled to the scintillator array and comprising a 
plurality of photodiodes configured to detect light output from a corresponding scintillator cell, 
wherein each photodiode outputs a signal indicative of the light output of the corresponding 
scintillator cell; a data acquisition system (DAS) (32) connected to the photodiode array and 
configured to receive the photodiode outputs, and an image reconstructor (34) connected to the 
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DAS and configured to reconstruct a CT image of the object from the photodiode outputs 
received by the DAS. 

However, Hoffman did not teach that the scintillator cell is configured to output light 
energy having an intensity exceeding an intensity of the high frequency electromagnetic energy 
detected by the cell 

Gross et al. disclosed a scintillator cell (Fig. 4) comprising a scintillating material (20) 
and an optically stimulated material (27), consequently this scintillator cell produces light energy 
having an intensity exceeding an intensity of the high frequency electromagnetic energy detected 
by the scintillator cell. Furthermore, Gross et al. taught that a scintillator cell having a built-in 
optical amplifier is inherently superior to a scintillator cell employing an electronic amplifier 
because it has a better signal-to-noise ratio (column 2, lines 30-32). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to employ an array of scintillator cells disclosed by Gross et al. in a CT 
system, since a person would be motivated to increase the signal-to-noise ratio in order to 
produce an image that has less noise. 

With regard to claim 16, Hoffman and Gross et al. disclosed the CT system of claim 15, 
further comprising a movable table (inherent) configured to pass the object through the opening, 
and wherein the object is a medical patient (22). 

With regard to claim 19, Hoffman and Gross et al. disclosed the CT system of claim 15, 
wherein each scintillator cell comprises a first component of scintillating material and a second 
component of optically stimulated material, the optically stimulated material including material 
that may be changed to an excited state by a laser (laser active) 




Application/Control Number: 09/683,888 Page 1 1 

Art Unit: 2882 

With regard to claim 20, Hoffman and Gross et al. disclosed the CT system of claim 19, 
wherein the scintillating material includes material capable of triggering a cascading of 
emissions (population inversion in a laser-active material) in the second component. 

With regard to claim 21, Hoffman and Gross et al. disclosed the CT system of claim 19, 
wherein the first component and the second component are intermixed with one another forming 
a single composite structure (Fig. 4 in Gross et al ). 

10. Claim 22 is rejected under 35 U S C 103(a) as being unpatentable over Hoffman (U. S. 
Patent No. 6,115,448) and Gross et al. (U. S. Patent No. 6,310,352 Bl) as applied to claim 19 
above, and further in view of Bourdinaud et al. (U. S. Patent No. 5,103,099). 

With regard to claim 22, Hoffman and Gross et al. disclosed the CT system of claim 19, 
comprising a first component and a second component. 

However, these references do not teach that the scintillator comprises a layer of the first 
component and a layer of the second component coupled to the layer of the first component. 

Bourdinaud et al disclosed a fiber optic scintillator cell comprising a first component (2) 
and a second component (4) arranged in a discretely layered stack. The scintillation light emitted 
by the first component optically stimulates (column 4, lines 36-38) the second component. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to provide a scintillator formed of a layer of the first component and a layer 
of the second component coupled to the layer of the first component, since a person would be 
motivated to provide the first component and the second component in any shape and form as 
long as the scintillation light produced by the first component reaches the second component and 
the amplification of the scintillation light is achieved 
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11. Claims 15, 17, and 18 are rejected under 35 U.S.C 103(a) as being unpatentable over 
Crawford et al. ( U. S. Patent No. 5,901,198) in view of Gross etal. (U. S. Patent No 6,310,352). 

With regard to claim 15, Crawford et al. disclosed a CT system comprising: a rotatable 
gantry (124) having an opening (126) to receive an object to be scanned, a high frequency 
electromagnetic energy projection source (128) configured to project a high frequency 
electromagnetic energy beam (132) toward the object, a scintillator array (130) having a plurality 
of scintillator cells, wherein each cell is configured to detect high frequency electromagnetic 
energy passing through the object, a photodiode array (130) optically coupled to the scintillator 
array and comprising a plurality of photodiodes configured to detect light output from a 
corresponding scintillator cell, wherein each photodiode outputs a signal indicative of the light 
output of the corresponding scintillator cell; a data acquisition system (DAS) (134) connected to 
the photodiode array and configured to receive the photodiode outputs; and an image 
reconstructor ( 515) connected to the DAS and configured to reconstruct a CT image of the object 
from the photodiode outputs received by the DAS. 

However, Crawford et al. did not teach that the scintillator cell is configured to output 
light energy having an intensity exceeding an intensity of the high frequency electromagnetic 
energy detected by the cell. 

Gross et al. disclosed a scintillator cell (Fig, 4) comprising a scintillating material (20) 
and an optically stimulated material (27), consequently this scintillator cell produces light energy 
having an intensity exceeding an intensity of the high frequency electromagnetic energy detected 
by the scintillator cell. Furthermore, Gross et al. taught that a scintillator cell having a built-in 
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optical amplifier is inherently superior to a scintillator cell employing an electronic amplifier 
because it has a better signal-to-noise ratio (column 2, lines 30-32). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to employ an array of scintillator cells disclosed by Gross et al. in a CT 
system, since a person would be motivated to increase the signal-to-noise ratio in order to 
produce an image that has less noise. 

With regard to claim 17, Crawford et al. and Gross et al. disclosed the CT system of 
claim 15, further comprising a conveyor system (122) configured to pass the object through the 
opening, and wherein the object is one of a package and a piece of baggage 

With regard to claim 18, Crawford et al. and Gross et al. disclosed the CT system of 
claim 17, incorporated into at least one of a mail sorting facility and a baggage handling facility. 
Furthermore, a recitation of the intended use of the claimed invention must result in a structural 
difference between the claimed invention and the prior art in order to patentably distinguish the 
claimed invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. In a claim drawn to a process of making, the intended use 
must result in a manipulative difference as compared to the prior art. See In re Casey, 152 
USPQ 235 (CCPA 1967) and In re Otto, 136USPQ 458, 459 (CCPA 1963). 
12. Claims 28-30 are rejected under 35 U S C. 103(a) as being unpatentable over 
Hoffman (U. S. Patent No. 6, 11 5,448) in view of Grosser/ al. (U S. Patent No. 6,310,352 Bl). 

With regard to claim 28, Hoffman disclosed a detector for a CT system, the detector 
comprising: a pixilated array of scintillation elements (56) arranged to receive x-rays emitted 
from an x-ray emitter (14) toward a subject to be scanned, and a pixilated array of 
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photodiodes (60) coupled to receive light emissions from the pixilated array of scintillation 
elements such that each photodiode is configured to output a signal indicative of an intensity of 
light emitted by a corresponding scintillation element to a decoder. 

However, Hoffman did not teach that each scintillation element includes a first 
component formed of scintillating material and a second component formed of optically 
stimulated material. 

Gross et al. disclosed a scintillation element (Fig. 4) comprising a first component (20) 
formed of scintillating material and a second component (27) formed of optically stimulated 
material, consequently this scintillation element produces light energy having an intensity 
exceeding an intensity of the high frequency electromagnetic energy detected by the scintillator 
cell. Furthermore, Gross et al. taught that a scintillation element having a built-in optical 
amplifier is inherently superior to a scintillation element employing an electronic amplifier 
because it has a better signal-to-noise ratio (column 2, lines 30-32). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to employ an array of scintillation elements disclosed by Gross et al, in a CT 
system, since a person would be motivated to increase the signal-to-noise ratio in order to 
produce an image that has less noise, 

With regard to claim 29, Hoffman and Gross et al. disclosed the detector of claim 28, 
wherein the scintillating material comprises material capable of absorbing electromagnetic 
energy and outputting optical emissions in response thereto (inherent), and wherein the optical 
emissions cause the second component to output a signal having an intensity exceeding an 
intensity of the optical emissions received by the first component (optical amplification) 
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With regard to claim 30, Hoffman and Gross et al. disclosed the detector of claim 29, 
wherein the optical emissions output from the first component and received by the second 
component causes a cascading of multiple emissions (population inversion in a laser-active 
material) from the optically stimulated material. 



Response to Arguments 

13 The objections to the drawings are withdrawn in response to applicant's arguments. 

14. In response to applicant's argument that Gross et al. failed to teach a fiber optic 
scintillator cell formed of the first component and second component in discretely layered stack, 
the examiner incorporated Bourdinaud et al. in the new rejections to show a fiber optic 
scintillator cell that comprises two components in discrete layered stack. Furthermore, the 
examiner would like to point out that Gross et al. taught that the same scintillator cell could be 
provided in other shapes and forms as demonstrated in the embodiment shown in Fig. 4, which 
has the shape of a rectangular prism Gross et al taught that this embodiment could be directly 
coupled to photodiode (column 8, lines 14-15). A person skilled in the art would recognize that 
this embodiment could be implemented in a detector array in a CT system because a CT detector 
array is nothing more than a scintillator array coupled to a photodiode array. 

15. With regard to the rejection of claims 1 5-22 and 28-30, applicant argues that the radiation 
detection device taught by Gross et al. is designed for MR tomography application, not 
computed tomography applications. The examiner respectfully disagrees. An MR (magnetic 
resonance) apparatus utilizes magnetic field as a probe, therefore it detects magnetic fields, not 
radiations The system disclosed by Gross et al is a combination MR and CT/PET system 
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(column 1, lines 52-54), where the CT/PET part still requires a scintillator radiation detector. The 
radiation detection device taught by Gross et al. is designed to overcome the magnetic fields that 
exist in the area shared by MR and CT/PET apparatuses. Furthermore, the applicant argues there 
is no motivation to modify a conventional CT system because it is not adversely affected by high 
magnetic fields that are present in a combination MR and CT tomography system. However, 
Gross et al. taught that a scintillator cell that has a built-in optical amplifier is inherently superior 
to a scintillator cell employing an electronic amplifier because it has a better signal-to-noise ratio 
(column 2, lines 30-32). This benefit alone provides ample motivation for modifying a 
conventional CT system. 

16. With regard to the rejection of claims 23-25 based on Gross et al., the examiner would 
like to point out that claim 23 recites " one of : intermixing the first component and the second 
component in a single composite structure; and forming the first component in a single layer and 
the second component in a single layer, and connecting the first component layer and the second 
component layer to one another in a discretely layered structure". Since Gross et al. taught 
intermixing the first component and the second component in a single composite structure, it 
clearly reads on claim 23 

Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

(1) Mattson et al (U S. Patent No 6,553,092 Bl) disclosed a multi-layer x-ray 
detector for diagnostic imaging 





Application/Control Number; 09/683,888 



Page 17 



Art Unit; 2882 

(2) DiFilippo (U. S. Patent No. 6,078,052) disclosed a scintillation detector with 
wavelength-shifting optical fibers. 

(3) Nakamura et al. (U. S. Patent No. 5,831,269) disclosed a radiation detector 
element comprising two scintillation layers. 

(4) Brunnett et al, (U. S. Patent No. 4,870,667) disclosed a radiation detector 
comprising two scintillation crystals of different conversion efficiency. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Allen C. Ho whose telephone number is (703) 308-6189. The 
examiner can normally be reached on Monday - Friday from 8:00 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward J. Glick can be reached at (703) 308-4858. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0530. 



ACH 

July 25, 2003 



Allen C. Ho 
Patent Examiner 
Art Unit 2882 



